Agribusiness & Applied Economics Report No. 516 August 2003

Nominal Exchange Rate Misalignment:
Is It Particularly Important to Agricultural Trade?

Gue Dae Cho
MinKyoung Kim
Edwin Sun
Hyun Jin
Won W. Koo

Center for Agricultural Policy and Trade Studies
Department of Agribusinessand Applied Economics
North Dakota State Univer sity
Fargo, North Dakota 58105-5636




ACKNOWLEDGMENTS

The authors extend gppreciation to Dr. Robert Hearne, Mr. Richard Taylor, and Mr.
Jeremy Mattson for their constructive comments and suggestions. Specid thanks go to Ms. Beth
Ambrosio, who helped to prepare the manuscript.

The research was conducted under the U.S. agricultural policy and trade research
program funded by the U.S. Department of Homeland Security/U.S. Customs and Border
Protection Service (Grant No. TC-02-003G, ND1301).

We would be happy to provide asingle copy of this publication free of charge. You can
address your inquiry to: Beth Ambrosio, Center for Agricultura Policy and Trade Studies,
Department of Agribusiness & Applied Economics, North Dakota State University, P.O. Box
5636, Fargo, ND, 58105-5636, Ph. 701-231-7334, Fax 701-231-7400, e-madil
beth.ambrosio@ndsu.nodak.edu. This publication is dso available dectronicaly e thisweb ste:
http://agecon.lib.umn.edu/.

NDSU isan equd opportunity ingitution.

NOTICE:

The andyses and views reported in this paper are those of the author(s). They are not
necessarily endorsed by the Department of Agribusiness and Applied Economics or by North
Dakota State University.

North Dakota State University is committed to the policy that al persons shal have equa
access to its programs, and employment without regard to race, color, creed, religion, nationa
origin, sex, age, marital status, disability, public assstance atus, veteran satus, or sexud
orientation.

Information on other titlesin this series may be obtained from Department of
Agribusiness and Applied Economics, North Dakota State University, P.O. Box 5636, Fargo, ND
58105. Telephone: 701-231-7441, Fax: 701-231-7400, or e-mail: ¢jensen@ndsuext.nodak.edu.

Copyright © 2003 by Gue Dae Cho, MinKyoung Kim, Edwin Sun, Hyun Jin, and Won
W. Koo. All rights reserved. Readers may make verbatim copies of this document for non
commercia purposes by any means, provided that this copyright notice appears on all such
copies.



TABLE OF CONTENTS

LISt Of TADIES ...ttt e e e n e nr e ne e i
IS 0 T U= i
N 1= o SRR ii
[ T 1 1T ] ] £SO iV
L gLugee (B oi i o] o R TSRS P PP 1
Exchange Rate MiSAlIgNMENL .........ooeiiiiiiiieinie ettt a e e nre s 3
Relative Movement of Exchange Rate Misalignment ..........cccccvevieieiieenecsescee e 4
Estimation Model and Datal SOUICES...........ceureerierieriesie sttt n s ne e s 5

Variable ConStruction @nd Dala...........ccererieeririeieiniesie s 6
ESHMELION RESUITS ...t b bbbttt e b e ene e 7

FUrNEr INVESHIGALION. ......coiueiiiie e sttt sae e 11
(0] Tox 11 o] o OSSPSR PT RSP 13

(RS 1= (= 016 TP TP T TR RRRRRRRRR 14



LIST OF TABLES

No. Page

1 ESHMAEiON RESUIS ..ottt st 9

2 ESHMAEiON RESUITS ....c.eoiiiiiiiiieeee ettt b bbbt nb et neesae e 12
LIST OF FIGURES

No. Page

1  Movements of Misalignments in Comparison to the German Mark ..........cccccceeevveveeceeninennn. 5



Abstract

This paper examines whether exchange rate misdignment negetively affects agricultura
trade, compared to other industry sectors. Nomind exchange rate misdignment is obtained from
the percentage deviation of red exchange rates from thelr long-run equilibrium based on the
theory of purchasing power parity. In order to explore this issue, abilaterd trade matrix
involving trade flows between 10 developed countries is constructed. Using panel data andysis,
agravity modd is estimated for 4 industry sectors over the period 1974-1999. The study finds
that over-vauation (under-vauation) of the nomina exchange rate negatively (postively) affects
export performance of the agricultura sector in particular. In the large- scdle manufacturing
sectors considered in this paper, exports are not significantly affected by exchange rate
misdignment.

K eywor ds. exchange rate misdignment, agriculturd trade, and gravity model.



Highlights

The effect of exchange rate misdignments on internationa commodity trade has been
one of the most important issuesin internationa economics. Many empirica observations
suggest the existence of substantid and persastent exchange rate misaignment among devel oped
countries under the floating exchange rate system

Agriculturd products are mostly homogeneous and perishable. Due to these specid
Characterigtics, we expect that the effect of misalignment on agriculturd trade is larger than that
on large-scale manufacturing sectors. Relevant literature also predicts an asymmetric effect of
exchange rate shock on different industry sectors.

Using agravity modd, this paper addresses the effect of exchange rate misdignment on
agricultural trade and compares the impact to that in other sectors. By employing a panel data
Set, we can efficiently estimate both time-series and cross-sectiond difference of exchange rate
misalignment on internationd trade. The data used in this study are comprised of bilaterd trade
flows for 10 developed countries during the period of 1974-1999. Four different industry sectors,
induding the agriculturd sector, are considered and their empirica results are compared.

The study finds that over-vauation (under-vauation) of the nomina exchange rate
negatively (postively) affects export performance of the agricultura sector in particular. Inthe
large-scale manufacturing sectors considered in this paper, exports are not sgnificantly affected
by exchange rate misdignmen.

In fact, nomina exchange rates have followed ther long-run equilibrium path so that they
are cyclicadly misdigned a best. Therefore, unlike a short-run effect, the mgjor problem for
internationd agricultura trade caused by exchange rate movement is ingability in the long-run.
Cycdlicd booms and depressions of agricultural exports by countries could possbly increase
resource-waste within the agricultural sector, resulting in larger dead-weight costs compared to
other large-scale industrid sectors.



Nominal Exchange Rate Misalignment:
Is It Particularly Important to Agricultural Trade?

Gue Dae Cho, MinKyoung Kim, Edwin Sun, Hyun Jin, and Won W. Koo

INTRODUCTION

The effect of exchange rate misdignments on internationd commodity trade has been
one of the most important issuesin international economics. Many empirical observations
suggest the existence of substantid and persistent exchange rate misdlignment® among devel oped
countries under the floating exchange rate system (e.g., Dornbusch, 1987; Rogoff, 1996; Franke,
1996). Although many agriculturd economists (eg., Gardner, 1981; Tweeten, 1989) have, in
fact, investigated the potentia impact of misdignment on internationa agriculturd trade, there
are dill two remaining questions related to this topic.

Thefirg question ishow to examine the effect of relative movements of exchange rate
misaignments on internationd trade. For example, when a country’ s currency is overvaued
compared to past periods, it does not necessarily negatively affect the country’s exports. If the
overvauationis rdativey lessthan thet of dl competitors, it is even possible to find a postive
correlation. According to the theoretica model suggested by Wolak and Kolstad (1991), the
relative movement of import price is one of the important factors affecting the choice of an
importer. Because exchange rate is one of the most important factors determining relative
import prices, relative exchange rate movements should be treated as important factors
influencing imports/exports of acountry. A time-series approach, however, does not incorporate
the relative movements in the exchange rate; thisis a serious omission that could result in biased
and mideading estimations. Commodity trade, especidly agriculturd trade, is highly volatile
due to wesather and political conditionsin importing and/or exporting countries. The estimated
coefficients of the modd with pure cross-sectional datafor a particular year may not provide
accurate information in evauating trade flows of a commodity (Koo et al., 1994). Therefore,
combining time-series and cross-sectiond datais the most comprehensive method to resolve this
issue.

A second question concerns the importance of exchange rate misalignment in different
sectors of an economy. Isit more vitd to internationa agriculturd trade than to the
manufacturing sector? If exchange rate misalignment has the same effect on al industry sectors
in acountry, thereis no particular reason we should treet the agricultural sector separately.
However, there are Some reasons to bdlieve that misadignment affects internationa agricultura
trade more serioudy. For instance, the recent literature related to strategic behavior of firms
responding to exchange rate shock suggests that traders strategicaly decide their export price

" Research Assistant Professors, and Professor and Director of the Center for Agricultural Policy and
Trade Studies, North Dakota State University, Fargo.

! Misalignment, in general, refers to the departure of nominal exchange rates from long-run equilibrium
level or market fundamentals such as relative prices and interest rate differentials between countries.



based upon exchange rate movements (Goldberg and Knetter, 1997). It has been generdly
observed that, when there has been substantia over- (under-) vauation of an exporter’ s currency,
exporters do not fully increase (decrease) their export price, denominated in the destination
country’ s currency.

In short, two theoretical models explaining the mativations behind exporters’ Strategic
behavior are considered in the relevant literature. Baldwin (1988) suggests a supply-side
explanation. Assuming the existence of an irreversible initid sunk cost to enter aforeign market,
he shows that because of theinitid investment cost, even asubgtantia over-vauetion of an
exporter’s currency does not initsaf compe firmsto leave the destination market. If they
decide to stay, firms adjust their price based on the condition of market competition in the
destination country.® Froot and Klemperer (1989) emphasize the exporting firm’s motivation to
keep thar market sharein a destination market. In the case of adurable good, they argue that
consumers face subgtantial costs in order to switch between brands of a product, even if the
brands are functiondly identicd. Due to the switching cog, the current market shareisan
important determinant of the future market share. Exporters are aware of this consumer behavior
and, in order to keep their market share, they do not change the product price asit is
denominated in the destination market currency even when there is an overvauation of
exporters  currency.

Many empiricd sudies investigating the manufacturing sector (eg., Knetter, 1993) have
found exporting firms engaging in price adjusment behavior. However, it isimportant to note
that these cases are not well-fitted to explain agriculturd trade. Thisis because agricultura
goods are mogily subdtitutable and often non-durable; moreover, the initid investment cost to
enter aforeign market is not asimportant asit isin the industrid sector. Therefore, compared to
manufactured goods, there is a strong possibility that agricultura trade is more senstively
responsve to exchange rate movement.

Although these are important issues, there are few empirica studies which examine them.
Exceptions are Bergstrand (1985, 1989), Koo and Karemera (1991), and Koo et a. (1994). In
his earlier papers, Bergstrand investigated thisissue using agenerdized gravity modd with
cross-sectiond data.  His empirical results, however, were not consistent with economic
intuition. Although he found wesk evidence that rel ative exchange rate movements have an
important role in explaining trade flow in the case of the totd trade, results were mixed in the
case of sectord trade. 1n 9 out of 36 cases, he found the expected sign of the variable; however,
in 12 out of 36 cases, he found exactly the reverse sign of the estimated coefficient. One of the
potentia drawbacks of his empirical research was that he used rlative nomina exchange rate
movements, which are not economicaly meaningful indicators under the floating exchange rate
system.

% This is called “incomplete or partiad passthrough of exchange rates’ or “pricing to market” (PTM)
behavior of exporting firmsin the relevant literature.

® Dornbusch (1987) aso shows that the price adjustment of exporting firms should depend on at least
three factors: the degree of market concentration, the relative market shares of domestic and foreign firms,
and, most importantly, substitutability of the product.



Using agravity modd, this paper addresses the effect of exchange rate misdignment on
agricultura trade and comparesitsimpact to thet in other manufacturing sectors. By employing
apand data set, we can efficiently esimate both time-series and cross-sectiond differences of
exchange rate misdignment in internationd trade. The dataused in this study are comprised of
bilaterd trade flows for 10 developed countries during the period of 1974-1999. Four different
industry sectors, induding the agricultural sector, are consdered and their empirica results are
compared.

The paper is organized asfollows. Section 2 outlines the relevant aspects of exchange
rate misdignment, and Section 3 presents a discusson of relative exchange rate misdignment.
In Section 4, variable congtruction and data are discussed, whilein Section 5, the econometric
specification and results are reported. The principa results are summarized in Section 6.

EXCHANGE RATE MISALIGNMENT

Exchange rate misdignment can be defined as the departure of the nomind exchange rate
from itslong-run equilibrium leve, where misdignment can be characterized as ether over- or
under-vaudtion of the currency relative to fundamentals. Messuring misalignment is difficult
and inherently imprecise, asit requires estimation of whet is termed the fundamenta equilibrium
exchangerate. Typicaly in the literature, it is assumed that purchasing power parity (PPP) is
the long-run equilibrium condition of nominal exchangerates® Essentialy, PPP should hold
because exchange rates equalize reative price levelsin different countries. The standard
expression for absolute PPPis:

§=P- P, ()
where s isthe home currency price of aforeign currency, p, isthe domestic currency price of a
particular good(s), p; isthe foreign currency price of the good(s), and lower case letters denote

logarithmic vdues. Theimplication of (1) isthet trade of goods will result in identical prices
across countries. Allowing for factors such as trangport costs, PPP in itsrelative form implies
that a gable price differentid should exist for the same good(s) selling in different countries,
implying that real exchange rates between countries should be congtant in the long-run, and
consequently there is no misalignment of exchange rates from relative PPP, i.e, the red
exchange rate should be meantreverting (MacDondd, 1999).

In more recent research, the focus has been on the use of co-integration methods gpplied
to the following equation:

S :b+aopt +a1p*t +j t (2)
If s, p,, p, aeintegrated of order one, 1(1), then aweak form of PPP exigtsif the residua
term from estimation of (2) is sationary, 1(0). A stronger form of PPP exidsif homogeneity is
satisfied, i.e, a, =1 anda, =- 1. Usng thistype of goproach, severd early studies found no

* Although PPP is typically used as the concept against which to gauge misalignment, it is not the only
measure. There have been more formal attempts to measure the equilibrium exchange rate based on an
explicit characterization of fundamentals.



evidence of sgnificant mean-reversion of exchange rates toward PPP (Mark, 1990; Fisher and
Park, 1991). However, severd authors have argued that the data period for the recent float is too
short to have any confidence in the power of statistical tests for stationarity of red exchange

rates (Lothian and Taylor, 1997). As a conseguence, recent research has been based on either
long-term pre-float data (Lothian and Taylor, 1996) or multi-country panel data (Flood and
Taylor, 1996; Frankel and Rose, 1996).

This more recent evidence rgects the random walk hypothess of red exchange rates.
Essentidly, red exchange rates revert to equilibrium values over the long-run, and,
correspondingly, nomina exchange rates and relative inflation rates between two countries
converge. Thisrevivesthe notion that PPP is along-run equilibrium condition of nomina
exchange rates (MacDonad, 1999), dthough consensus estimates suggest that the speed of
convergence to PPP is very dow, the deviations gppearing to dampen out at arate of roughly 15
percent per year (Rogoff, 1996).

Specificdly, if long-run PPP holds, as shown in (2), the nomina exchange
rate,s, =b +a,p, +a,p’t + ,, a ,= 1l and a, = -1, and the underlying innovation, j , , should be a

stationary process, which has mean zero and finite long-run variance, s . Thetime-series

movement of the estimated residuds,j”, , can be thought of as the time- series movement of
misdignment. Furthermore, under the assumption of long-run PPP, we can also express the
equationas s, - p, + p, =b +j ,. Theleft-hand sdeissmply thelog of the red exchangerate, r,,
o that it can dso be expressed as r, =b +j ,. Since E(r,) =b , we can use the movement of

] ((=r, - b) asaproxy varigble representing movements for misaignment.
RELATIVE MOVEMENT OF EXCHANGE RATE MISALIGNMENT

Figure 1 presents the movementsin four different misdignments (franc/DM (FRA),
guilder/DM (NET), pound/DM (UK), and dollar/DM (U.S.)) calculated based on the PPP.
Percentage deviations of exchange rates from their sample average are calculated for comparison.
By usng percentage deviations from the equilibrium exchange rates, we can normdize different
currency units and compare movements of relative misalignments with a unified measurement.

In the figure, we can easlly observe that Germany has faced different degrees of
misalignment with each trading partrer during the sample period. For instance, in the mid-1980s,
the German Mark was undervalued compared to the U.S. dollar, which was expected to
negatively affect U.S. agriculturd exportsto Germany. The U.S. dollar arted to revert to its
equilibrium level after 1985. However, for a German importer, the U.S. dollar was il highly
overvaued compared to other trading partners. Even when the U.S. dollar weakenedin
comparison to the previous period, U.S. agriculturd exportsto Germany could possibly decrease
further, based on the exchange rate movements of other competitors in the German market.

Another example is the movement in misalignment between Germany and the
Netherlands. These countries faced a rdatively smal misaignment problem during the sample
period. However, stable exchange rate movement between these countries aone cannot
eliminate exchange rate effects on their bilatera trade. For instance, during the mid-1970s, the



U.S. dollar was undervaued in comparisonto the German Mark. In this case, German traders
imported products from the United States rather than from the Netherlands. Although there was
no misdignment problem between the Germany and the Netherlands, rdative misaignment
among dl competitors strongly affected trade flows between countries. If we wereto only
consder the movements of misalignment between Germany and the Netherlands using time
sriesandyds, the results might be mideading.

Figurel. Movementsof Misalignments in Comparison to the German Mark

0.4

-0'6 T T T T T T T T T T T T T T T T T T T T T
74 76 78 80 82 8 8 8 90 92 94
FRA ————- UK
———————— NET —-—-—US

ESTIMATION MODEL AND DATA SOURCES

The basic econometric specification used in thisandyssis amilar to those detailed in
recent studies (Rose, 2000; Glick and Rose, 2001; Pakko and Wall, 2001). However, because
our focus is on the level of movement in misdlignment and sector trade, rather than variahility, it
is proper to employ agravity mode used by Bergstrand (1985, 1989) and Feendtra et . (2001).
The basic spedification of the modd is

®In the usua gravity model, we cannot include the level of movement of misdignment because the
dependent variable is the sum or product of exports (or imports) between countries.
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where EX i'J‘t isthe red export vaue of country i to country j inyeer t for sector k, and where k
refers to specific export sectors. 1=total exports, 2=machinery, 3=chemicals, 4=other

k

manufacturing, and S=agriculture. M, isthe proxy variable for the level of misdignment,
which is cdculated as the percentage deviation of red exchange rates from their sample mean
(M;,=InR,-InR, ). Because a positive (negative) value means over-valugtion (under-
vaugtion) of an exporter’s currency by data construction, the expected Sgn is negative. Y;, and
Y,, aretheannua red U.S. dollar value income of exporting country i and importing country j,

respectively, over the sample period. The variable is expected to indude both demand- and

. . : . Y, Y,
supply-sde effects on bilatera trade, so that the expected Sgns are postive. POP. and POP
represent real per capitaincome (U.S. dollar vaue) of the exporting and importing countries.
DIST;; is distance between the exporting and importing countries. BORDER;; isadummy
variable which identifies a common border effect (if there exists acommon border, the variable
is1; otherwise, itis 0). LANG; isadummy variable which identifies acommon language effect
(if thereisacommon language, the variableis 1; otherwise, itis0). The other dummy variable,
EU, isds0 induded to account for trade between members of the European Union (EU), as we

would expect membership in a customs union to have a positive impact on bilaterd trade.

Variable Congruction and Data

This study uses annual data from 1974 to 1999. The varidble EX, isthereal export
vaue of country i to country j inyear t for sector k, which refers to a specific export sector and is
caculated interms of the U.S. dollar and deflated using the U.S. consumer priceindex. The
variableis congructed as follows: using the OECD hilaterd trade data set teken from Trade in
Commodities dasdfied by one-digit standard internationa trade code (SITC), we collect nomind
export vauesin U.S. dollarsfrom i to j for each sector k. Thisis deflated by the consumer price
index inthe United States (1982-84=100) from the Bureau of Labor Statistics (BLS). The
sectors considered in this study are: food and live animas (SITC O: agriculture), chemicd and
related products (SITC 5: chemical), manufactured goods classified chiefly by materid (S TC 6:

manufacturing), and machinery and transport equipment (SITC 7: machinery).

Thevariable M, isthe measure of exchange rate misdignment between export country i

and import country | @ timet. Thevariableis constructed asfollows. Firgt, U.S. dollar-based
real exchange rates, which are constructed from nomina exchange rate data from the
International Monetary Fund (IMF) series and deflated by a U.S./home country consumer price
index (normaized 1990=100), were obtained from the Economic Research Service (ERS) of the

6
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U.S. Department of Agriculture (USDA). Bilatera red exchange rates between exporting and
importing countries are based on taking the U.S. dollar-based real exchange rate for the
importing country j and dividing by the U.S. dollar-based real exchange rate for the exporting

country i, giving the cross-rate R, The measures of misaignment are based on theory and

recent empirica evidence of PPP, which suggest that the red exchange rates among developed
countries are mean-reverting. Therefore, deviation of red exchange rates from their sample
averages could be treated as a measurement of movement in misaignments,

For each pair of red exchange rates, we caculated their sample averages, In R, , and
then calculated the percentage deviation of real exchange rates from their sample averages
(M;,= InR;,-In R, ), whichwe treat as measures of misdignment. The advantage of this

measure is that by usng a percentage deviation, we have a unified measure with which to
examine the effect of rdaive movements of misdignment on internationd trade.

The gross domestic products and per capita domestic products data for each country are
givenin their nomind vauein U.S. dallars from the World Economic Outlook Database (IMF,
2001), and are deflated by the U.S. consumer price index ((jl982—842100). Findly, the disance
data between countries are obtained from Rose' s data set.” Given the sample of 10 countries,
thereis a cross-section of 90 hilaterd trade flows (10 x 9), with annual data covering 26 years
(1974-1999) for each trade flow, generating a complete panel of 2340 observations (90 x 26) for
each sector k.

ESTIMATION RESULTS

Although the choice of a proper econometric specification to estimate the gravity mode
with pand datais not smple, asindicated by Matyas (1997, 1998), Egger (2000), and Pakko and
Wal (2001), one/two-way fixed or random effect models are popularly used (e.g., Koo and
Karemera, 1991; Glick and Rose, 2001).

For this study, we used random effect models. There are two reasons why we employ the
random effect model rather than the fixed effect modd. Firg, asGlick and Rose (2001), and
Head and Ries (2001) discussed, the fixed effect mode ignores the common cross-sectiond
variation of the data by adding a set of country-pair specific intercepts or forming deviations
from individuad means; therefore, the results should be interpreted as time-series evidence.” The
main focus of this paper isto estimate the effect of rdaive exchange rate misdignment on the
export flow, aswdl asther time-series movements. Thus, if we employ the fixed effect modd,
the choice of estimator contradicts the primary economic question of the paper. Alterndtively, by
usng the random effect model, we can utilize both time-series and cross-sectiond informetion of
the data.

® Rose’ s data can be found on his website http:/hass.berkel ey.edu/~arose.

" More detailed theoretical discussions about this econometric issue are discussed by Maddala (1971) and
Hausman (1978).



The second reason for using a random effects modd isthat the fixed effects modd is
quite sengtive to errors in variables (Hausman, 1978). Since much of the variation in the datais
removed, especidly cross-sectiona variation, by adding a set of country-pair specific intercept or
forming deviations from individud means, the amount of inconsstency would be greater for the
fixed effects estimatesif errorsin variables are present. If there are errorsin the variables, the
fixed effect estimator is biased and inconsistent, so that the Hausman test is unrdliable.®

Table 1 summarizes the regression results for each industry sector.® Before we interpret
the estimated coefficient of our main variable, exchange rate misaignment, it is desirable to
check the coefficients of other variables to examine whether our empirica modd evidenceis
congstent with previous sudies.

The firgt pair of variablesis exporter’s and importer’s GDP. According to the recent
paper by Feenstra et d. (2001), the parameter vaues on exporter’ s and importer’s GDP give us
useful information to test the so-called *home market’ effect proposed by Krugman (1980).
Specificadly, they demondrate that, if exports are differentiated goods, the estimated coefficient
of the exporter’s GDP should be larger than that of the importer’s GDP under the assumption of
monopolistic competition. If exports are homogeneous, the estimated coefficients of the
exporter’s GDP should be smaller than that of the importer’s GDP under the assumptions of
oligopoly and segmented markets. Furthermore, they show that the estimated coefficient on the
exporter’s GDP rises as we move from homogeneous to differentiated goods, if Krugman's
hypothesisis correct. In our sample, we considered the machinery sector as an industry that
produces differentiated products, while the agricultural sector was considered as an industry
producing relatively homogeneous products. Our empiricd evidenceis, in fact, consstent with
this interpretation of the estimated coefficients of GDP. In the case of the machinery sector, the
estimated coefficient of exporters GDP is 1.141, which is larger than that of the importers GDP,
0.96. By contradt, in the case of the agricultura sector, the estimated coefficient of exporter’s
GDPis-0.555, which isfar smdler than that of the importer’s GDP, 0.424.

® In our case, the Hausman test suggests a fixed effect model. However, we found that the results of a

fixed effect model are unreasonable compared to the results of previous studies (i.e., Bergstrand (1989)

and Feenstra et al. (2001)) due to the multicollinearity problem between importer’ s and exporter’ sincome.
These variables are not correlated in a cross-sectiona sense but highly correlated in a time-series sense,

which produce the unreasonable estimated coefficients. The results of fixed effect models are available

from the authors on request.

® We use TSCSREG procedure of SAS 8.2 for the regression.



Tablel. Estimation Results

Agriculture Machinery Chemicds Manufacturing
InY, -0.555% 1.1412 0.508% 0.352°
(-4.46) (15.3) (6.97) (4.97)
InY,, 0.424° 0.960% 0.703* 0.624°
(3.42) (12.9) (9.67) (8.79)
&Y, 0 1.223% -0.632% 0.239" -0.347%
Ing——= i i
POP 5 (7.85) (-7.02) (2.45) (-3.69)
@Y, 0 -0.809% -0.102 -0.275° 0.133
In T - - -
éﬁa (-5.19) (-1.13) (-2.82) (1.42)
InDIS 0.279 -0.959° -0.762° -0.614%
(1.34) (-7.73) (-6.47) (-5.29)
BORD, 1.626% 0.123 0.361° 0.592°
(4.23) (0.54) (1.72) (2.82)
LANG;; 0.217 0.232 0.140 0.158
(0.66) (2.19) (0.78) (0.88)
EU;; 2.371% 0.155 0.401 0.628°
(5.57) (0.61) (2.70) (2.68)
M, -1.116% 0.070 0.001 0.013
(-8.27) (0.92) (0.02) (0.15)
Congtant 5.759 14.712 11.09 13.39%
(2.53) (11.0) (8.32) (10.3)

Notes: t-ratios are in parenthesis; a, b, and ¢ denote significance at the 1, 5, and 10 percent level.

The method of interpretation for the estimated coefficient of exporters and importers
per capita GDP was introduced by Bergstrand (1989). In his theoretical mode, the exporter’s
per capita GDP represents a proxy variable for the capita-labor ratio of acountry. Therefore, a
positive (negative) value of the estimated coefficient of the exporter’s GDP implies that the
indugtry is capita-intensive (Iabor-intensive). Conversdly, the estimated coefficients of the

importer’s GDP could be interpreted as usud income eadticity.



In our empirical results, the estimated coefficients for exporters per capita GDP are
positive and gatigticaly sgnificant in the case of the agriculture and chemical sectors, while
they are negative in the case of the machinery and manufacturing sectors. The results suggest
that products in the agriculture and chemica sectors are capital-intensve, while in the case of the
machinery and manufacturing sectors, products are labor-intensve. The estimated coefficients
for importers per capitaincome are negative and Satigtically sgnificant for the agriculture and
chemica sectors, suggesting that these products are necessities. However, in the case of
machinery and manufacturing sectors, the estimated coefficients are pogtive, dthough not
gatigticaly sgnificant, which implies that products of these industries are luxuries.

In terms of the additiona control variables, dmog dl the time-invariant variables have
the expected signs. In the case of the distance variable, dl of the estimated coefficients show the
expected negative Sgn and are satisticaly sgnificant at the 1 percent level, except for the
agricultural sector. In the case of the common border variable, the estimated coefficients are dl
the expected positive Sgns and are datistically sgnificant a the 1 percent leve in the agriculture
and manufacturing sectors and at the 10 percent leve in the chemical sector. The results suggest
that, in the case of the agricultural sector, countries that have a common border trade about 5
times (€"°*° =5.08) more than countries without a common border. The amount of trade for

countries with a common border is 1.4 times (e****=1.43), and 1.8 times (e*>**=1.81) morethan
that of non-contiguous countries for chemical and manufacturing sectors, respectively.

In the case of the EU dummy varigble, the estimated coefficients show the expected
positive Sgn and are Satistically sgnificant at the 1 and 5 percent levels for agriculturd and
manufacturing sectors, respectively. The estimated coefficient for agricultural tradeis 2.371.
The result implies that, when both countries are members of the EU, tradeis 10.7 times
(€*%"*=10.7) greater than if one of the countriesis not amember of the EU. The results
demondtrate that the trade integration of the EU has been the strongest in the case of the
agricultura sector.

Findly, the estimated coefficient of the misdignment measure is Satidticaly sgnificant
at the 1 percent leved only in the case of agriculturd trade. The estimated coefficient is-1.116,
which impliesthat a one-percent over- (under-) vauation of a currency compared to the long-run
equilibrium leve reduces (increases) agricultura exports by around 1.1 percent. In contrast, we
cannot find any datidicdly significant reaionship between variables in other sectors.

1% The interpretation of the coefficients of time-invariant variables follows Engel and Rogers (1996), and
Rose (2000).
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Further | nvestigation

In the previous section, we used the sample averages of red exchange ratesto normadize
the misalignment for each country pair. According to the theory of PPP, it is proper to use this

normaization. To check the robustness of the regression results, we will use another method of
1973 _

normdization in this section. In this case, the measure of misdignment iscaculated by M=

In R,,.-In R, where R\*"* isthelevel of real exchange ratein 1973 for each country par. Two

important points should be emphasized here. First, by equdizing dl the red exchange rate

messures in 1973, we actudly redrict the nomina exchange rates among sample countriesin

1973 to the properly digned nomind exchange rates based on PPP. This redtriction aso means

that red exchange ratesin 1973 were long-run equilibrium rates among sample countries. This

choice to use 1973 as the base year follows Williamson (1985) and De Grauwe (1988).** The
underlying rationale of the choice is that, at the starting year of the floating exchange rate system,
most developed countries decided their exchange rates using bilateral agreements. Therefore,

nomina exchange ratesin 1973 could represent properly digned exchange rates.*?

The egtimation results with the measure of misdignment are presented in Table 2, and the
resultsare smilar tothosein Table 1. The only exception is a Saidicdly sgnificant postive
rel ationship between exchange rate misaignment and export in the case of the machinery sector.
Asindicated by Frankel and Romer (1999), this positive relationship might be due to the
samultaneity between exchange rate and trade. For ingtance, if the pattern of export in the
machinery sector isimportant to determine the expectation of foreign exchange market
participants, an increasing level of exports in the machinery sector can cause an gppreciation of
the red exchange rate, resulting in a positive relationship between the variables. However, inthe
case of the agriculturd sector, we il find the estimated coefficient of the misdignment measure
is negative and Satidicaly significant at the 1 percent leve, indicating the relationship between
the variablesis robust.

1 In his paper, Bergstrand (1985, 1989) chose 1960, 1965, and 1966 as base years,

2 However, except for this intuitive reason, there is no theoretica reason why we believe real exchange
rates among the sample countries are at their long-run equilibrium level in 1973. In fact, no economists
know when nomina exchange rates have been perfectly aigned, and this is the reason why measuring
misdignment isintringcaly imprecise.
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Table2. Estimation Results

Agriculture Machinery Chemicds Manufacturing

InY, -0.327% 1.146% 0.507% 0.352°

(-2.91) (16.5) (6.94) (4.98)

InY,, 0.427° 0.962° 0.703* 0.626°

(3.80) (13.8) (9.62) (8.84)

I &Y, 0 1.092% -0.694% 0.243" -0.361%
n T - -

POP 5 (7.39) (-8.01) (2.50) (-3.85)

Y, 0 -0.915° -0.047 -0.278° 0.145

In T - - ,

éﬁa (-6.19) (-0.54) (-2.85) (1.55)

InDIS 0.131 -0.964° -0.761° -0.615°

(0.72) (-8.43) (-6.44) (-5.31)

BORD, 1.502° 0.118 0.361° 0.590?

(4.43) (0.57) (1.71) (2.81)

LANG;; 0.233 0.233 0.140 0.158

(0.80) (1.31) (0.78) (0.88)

EU;; 2.186% 0.149 0.402 0.626°

(5.80) (0.64) (1.70) (2.68)

M .17 -1.244% 0.153" -0.004 0.033

: (-9.35) (2.04) (-0.04) (0.39)

Congtant 7.738% 14.77% 11.08 13.41%

(3.73) (11.8) (8.30) (10.3)

Notes: t-ratios are in parenthesis; a, b, and ¢ denote significance at the 1, 5, and 10 percent level.



CONCLUSION

This paper has focused on whether exchange rate misalignment negatively affects
agriculturd trade, compared to other sectors. Nomind exchange rate misdignment was obtained
from the percentage deviation of red exchange rates from their long-run equilibrium based on
the theory of purchasing power parity.

Unlike the usud time-series andysis, we have explored the potentia impact on trade
associated with relative misdignment using panel data. Moreover, we have used more
disaggregated data since the effect of misaignment may vary by sector, depending on sectord
characteristics such astherole of sunk costs and durability. In order to explore this issue, we
have congtructed a bilatera trade matrix involving trade flows between 10 developed countries.
Using panel data analysis, a gravity model was estimated for 4 sectors over the period 1974-1999.
We have found that overvauation (undervauation) of the nomina exchange rate negetively
(positively) affects export performance of the agricultura sector in particular. In the large-scale
manufacturing sectors consdered in this paper, exports are not significantly affected by
exchange rate misdignment.

In fact, nomina exchange rates have followed their long-run equilibrium peth so thet they
are cydicdly midigned, at best. Therefore, unlike a short-run effect, the mgor problem for
internationd agricultura trade caused by exchange rate movement is ingtability in the long-run.
Cyclicad booms and depressions of agricultura exports by countries could possibly increase
resource-waste within the agricultura sector, resulting in larger dead-weight costs compared to
other large-scde industrid sectors.
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